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1 ANALYSIS RESULTS OF THE RIGHT HEMISPHERIC FRONTAL CORTEX

1.1 VFT

Wilcoxon rank sum test implied significant effect of SBF on NIRS time series of frontal brain activity of
participants while performing VFT working memory task (p < .001, W(125)=7.82, M =.44,SD =.15,r=
.70). In what follows, we examine the effectiveness of PCA- and ICA-based SBF attenuation algorithms on
reduction of observed impact of SBF on NIRS frontal brain activity as well as their utility in preservation
of information content of this activity in resulting NIRS time series through investigation of Criterion 2.1
through Criterion 2.5.

1.1.1 Criterion2.1: TE(Y — X') < TE(Y — X)

Kruskal-Wallis test implied significant effect of choice of components (p < .001, H(4, 629) =237.34, r
=.61). Moreover, post hoc comparison implied that all components significantly reduced SBF effect in
comparison with TE(Y — X) (PC1: p < .001, W(250) = 7.81, M = .01, SD= .03, r = .49, PC12: p < .001,
W(250) =7.82, M =.009, SD = .03, r = .49, PC123: p < .001, W(250) =7.82, M = .05, SD = .03, r = .49,
IC1: p < .001, W(250) =7.82, M = .04, SD = .03, r = .49). On the other hand, whereas this comparison
indicated non-significant difference between PC1 and PC12 (p = 1.00, W(250) = .002, r = 0.0) as well
as PC123 and IC1 (p = .43, W(250) = .84, r = .05), we found significant differences in reduction of TE
between PC1 and PC123 (p < .001, W(250) = 6.38, r = .40), PC1 and IC1(p < .001, W(250) = 6.90, r =
43), PC12 and PC123 (p = < .001, W(250) = 6.64, r = .42), as well as PC12 and IC1 (p < .001, W(250) =
6.54, r = .41). Figure |1} subplot C1, illustrates these results.
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Figure 1. VFT - C1: Criterion 2.1: TE(Y — X') < TE(Y — X), C2: Criterion 2.2: H(Y|X) <
H(Y|X"), C3: Criterion 2.3: H(X|Y) < H(X'|Y), C4: Criterion 2.4: H(X|X') < H(X|Y), C5:
Criterion 2.5: H(X|X') < H(X'). In these subplots, IC1, PC1, PC12, and PC123 refer to the measured
quantity by these components after their respective SBF attenuation algorithms. Asterisks mark the
components with significant difference (*: p < .05, **: p < .01, ***: p < .001).

1.1.2 Criterion2.2: H(Y|X) < H(Y |X")

Kruskal-Wallis implied a significant effect of choice of components (p < .001, H(4, 629) =47.36,r =
.277). Post hoc comparison indicated a significant reduction of SBF-related information in frontal brain
activity of participants by PC1 (p < .001, W(250) = 7.82, My (y|x) = 1.53, SDg(y|x) = 45, Mpc1 = 1.62,
SDpc1 =.51,1r=.49), PCI12 (p < .001, W(250) = 7.81, Mpc12 = 1.62, SDpc12 = .50, r = .49), and IC1 (p
<.001, W(250) =7.81, Mjc1 = 1.56 SD;c1 = .53, r = .49). However, it was non-significant with respect
to PC123 (p =.20, W(250) = 1.28, Mpc123 = 1.53, SDpc1 = .50, r = .08). Additionally, this comparison
indicated that adaptation of PC1 resulted in a significantly more reduced SBF-related information than
PC123 (p =.19, W(250) = 1.28, Mpc1 =-1.52, SDpc1 = .49, r=.08) as well as IC1 (p < .001, W(250) =
7.79, r = .49). Similarly, we found PC12 significantly more effective than PC123 (p < .001, W(250) = 7.82,
r=.49) and IC1 (p < .001, W(250) = 7.54, r = .49). Additionally, difference between IC1 and PC123 was
significant (p < .001, W(250) = 7.81, r = .49). However, we found non-significant difference between PC1
and PC12 (p = .15, W(250) = 1.46, r = .09). Figure|[I] subplot C2, shows these results.

1.1.3 Criterion 2.3: H(X|Y) < H(X'|Y)

Kruskal-Wallis indicated a significant effect of choice of components in resulting NIRS data (p < .001,
H(4, 629) = 83.87, r = .36). Post hoc comparison suggested that all components were significantly effective
in reducing the degree of correspondence between SBF and NIRS time series of frontal brain activity
(PCI p< 001, W(250) = 762, MH(X|Y) = 594, SDH(X|Y) = 167, Mpolz 765, SDPCl = 202, r= 48,
PC12: p < .001, W(250) = 7.82, Mpc12 = 8.37, SDpc12 = 2.28, r = .49, PC123: p < .001, W(250) =
7.82, Mpc123 = 7.14, SDpc123 = 1.75, r = .49, IC1: p < .001, W(250) = 3.90, M;c1 = 5.81, SDyc1 =
1.63, r = .25). In addition, this comparison indicated that adaptation of PC12 yielded a significantly better
performance than PC1 (p < .001, W(250) = 5.12, r = .32), PC123 (p < .001, W(250) = 5.21, r = .33),
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as well as IC1 (p < .001, W(250) = 7.81, r = .49). Moreover, PC1 was significantly more effective than
PC123 (p < .01, W(250) =2.92, r = .18) and IC1 (p < .001, W(250) = 7.53, r = .47). Additionally, PC123
was significantly different from IC1 (p < .001, W(250) = 7.65, r = .48). Figure|l| subplot C3, plots these
results.

1.1.4 Criterion 2.4: H(X|X’) < H(X|Y)

Kruskal-Wallis indicated a significant effect of choice of components (p < .001, H(4, 629) = 136.57, r
= .47). Post hoc comparison suggested that all components were significantly effective in retaining the
correspondence between time series of frontal activity before and after application of SBF attenuation
(PC1: p < .001, W(250) =6.88, Mpc1 =3.71, SDpcq = 1.63, r = .48, PC12: p < .001, W(250) =7.63,
My (x|v) =594, SDy(x|y) = 1.67, Mpc12 = 2.63, SDpc12 = 1.64, r = .48, PC123: p < .001, W(250) =
6.63, Mpci23 =3.81, SDpcia3 = 1.65, r=.35,IC1: p < .001, W(250) = 4.40, M;o1 =4.86, SD;c1 = 1.61,
r = .28). Additionally, this comparison implied that PC12 resulted in significantly higher correspondence
between time series of frontal brain activity before and after SBF attenuation than PC1 (p < .001, W(250)
=7.82,r=.49), PC123 (p < .001, W(250) = 7.82, r = .49), as well as IC1 (p < .001, W(250) =7.82, r
= .49). This was followed by significantly better performance by PC1 in contrast with PC123 (p < .001,
W(250)=7.82,r=.49) and IC1 (p < .001, W(250) = 7.82, r = .49). Lastly, PC123 was significantly more
effective than IC1 (p = p < .001, W(250) = 7.82, r = .49). Figure[I] subplot C4, shows these results.

1.1.5 Criterion 2.5: H(X|X’") < H(X"’)

Pairwise Wilcoxon rank sum suggested that all components preserved information content of frontal

activity (PC1: p <.001 W(250) = 7.80, My (x| x7) = 2.63, SDy(x|x7) = 1.64, My (xr) = 11.89, SD 7 (x1
=5.73,r=.49, PC12: p <.001 W(250) =7.81, My (x|x") = 3.71, SDy(x|x1) = 1.63, My (x = 16.87,
SDH(X’) = 754, r= 49, PC123: P < .001 W(ZSO) = 774, MH(X|X’) = 381, SDH(X|X’) = 165, MH(X’)
=9.64, SDy(xy =4.23, r = 48, IC1: p < .001, W(250) = 5.37, My (x|x) = 4.84, SDy(x|x7) = 1.63,
My (xy) = 6.38, SDpy(x7) = 1.82, r = .34). Figure EI, subplot C5, depicts these results.
Kruskal-Wallis test indicated a significant effect of choice of component on preservation of information
content of NIRS time series (i.e., H(X') — H(X|X") > 0) (p < .001, H(3, 503) = 65.70, r = .36). Post
hoc paired comparison implied a significantly higher preservation of information content of frontal brain
activity with respect to PC12 in comparison with PC1 (p < .001, W(250) = 7.82, Mpc12 = 13.04, SDpc12
=8.42, Mpc1 =9.25, SDpcy = 6.47), PC123 (p < .001, r = .49, W(250) =7.19, Mpc123 = 5.85, SDpc123
=4.86,r=.47),as well as IC1 (p < .001, W(250) =7.82, M;c1 = 1.53, SD;cq =2.15, r = .49). Furthermore,
PC1 was significantly more effective than PC123 (p < .001, W(250) = 6.46, r = .41) and IC1 (p < .001,
W(250) =7.82, r = .49). Lastly, we found PC123 significantly better than IC1 (p < .001, W(250) =7.81, r
=.49). Figure [2|shows these results.

1.2 CTE

Wilcoxon rank sum test implied significant effect of SBF on NIRS time series of frontal brain activity of
participants during conversation (p < .001, W(17) =3.73, M = .13, SD = .13). In what follows, we examine
the effectiveness of PCA- and ICA-based SBF attenuation algorithms on reduction of observed impact of
SBF on NIRS frontal brain activity as well as their utility in preservation of information content of this
activity in resulting NIRS time series through investigation of Criterion 2.1 through Criterion 2.2.
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Figure 2. Comparison of maximal preservation of information content of frontal brain activity (i.e.,
H(X') — H(X|X'") > 0, Criterion 2.5) after application of PCA- and ICA-based SBF attenuation
algorithms in Verbal Fluency Task (VFT). Asterisks mark the components with significant difference (*: p
< .05, ¥*: p < .01, ***: p < .001).

1.2.1 Criterion2.1: TE(Y — X’) < TE(Y — X)

Kruskal-Wallis implied a significant effect of choice of components (p < .001, H(4, 89) = 29.66, r =
.58). In addition, post hoc comparison suggested that all components significantly reduced SBF effect in
comparison with TE(Y — X)) (PCl: p < .001, W(34) =3.72, M = .011, SD = .03, r=.62, PC12: p <
.001, W(34)=3.72, M =.009, SD = .02, r = .62, PC123: p < .001, W(34) =3.72, M =.02, SD = .03, r =
.62, 1C1: < .001, W(34) =3.72, M = .02, SD = .03, r = .62). On the other hand, whereas this comparison
indicated non-significant difference between PC1 and PC12 (p = .95, W(34) = .03, r = .01) as well as
PC123 and IC1 (p = .65, W(34) = .46, r = .08), we found significant differences in reduction of TE between
PC1 and PC123 (p < .001, W(34) =3.42, r=.57), PC1 and IC1(p < .001, W(34) =3.68,r=.61), PC12
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Figure 3. CTE - Cl: Criterion 2.1: TE(Y — X') < TE(Y — X), C2: Criterion 2.2: H(Y|X) <
H(Y|X'), C3: Criterion 2.3: H(X|Y) < H(X'|Y), C4: Criterion 2.4: H(X|X') < H(X|Y), C5
Criterion 2.5: H(X|X’) < H(X"). In these subplots, IC1, PC1, PC12, and PC123 refer to the measured
quantity by these components after their respective SBF attenuation algorithms. Asterisks mark the
components with significant difference (*: p < .05, **: p < .01, ***: p < .001).
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and PC123 (p < .05, W(34) = 2.11, r = .35), as well as PC12 and IC1 (p < .03, W(34) = 2.55, r = 43).
Figure 3| subplot C1, shows these results.

1.2.2 Criterion2.2: H(Y|X) < H(Y | X’)

Kruskal-Wallis implied a significant effect of choice of components (p < .05, H(4, 89) = 10.54, r = .34).
Post hoc comparison implied a significant reduction of SBF-related information in frontal brain activity of
participants by PC1 (p < .001, W(34) =3.72, My (y|x) = 1.03, SDy(y|x) = 47, Mpc1 = 1.32 SDpc =
47, r=.62), PC12 (p < .001, W(34) =3.72, Mpc12 = 1.32, SDpc12 = .48, r = .69), and IC1 (p < .001,
W@34) =3.72, Mjo1 = 1.27, SDrc1 = .47, r = .69). However, it indicated non-significant with respect
to PC123 (p =.29, W(34) = 1.07, Mpci23 = 1.03, SDpc123 = .47, r = .18). Moreover, this comparison
indicated that adaptation of PC1 resulted in a significantly more reduced SBF-related information than
PC123 (p < .001, W(34) =3.72, r = .69) as well as IC1 (p < .001, W(34) =3.72, r = .69). Similarly, we
found PC12 significantly more effective than PC123 (p < .001, W(34) =3.72, r=.69) and IC1 (p < .001,
W(@34) =3.72, r =.69). Additionally, difference between IC1 and PC123 was significant (p < .001, W(34)
=3.72, r = .69). However, we found non-significant difference between PC1 and PC12 (p = .45, W(34) =
.76, r = .13). Figure 3| subplot C2, shows these results.

1.2.3 Criterion2.3: H(X|Y) < H(X'|Y)

We observed a significant effect of choice of components in resulting NIRS data (p < .01, H(4, 89) =
16.47, r = .51). Post hoc comparison suggested that all components were significantly effective in reducing
the degree of correspondence between SBF and NIRS time series of frontal brain activity (PC1: p < .001,
W(34) =3.72, M(X\Y) = 1158, SD(X|y) = 153, Mpcq =13.76, SDPCl = 300, r=.69, PC12: p< 001,
W(34)=3.72, Mpc12 = 15.44, SDpc12 = 3.83, 1= .69, PC123: p < .001, W(34) =3.72, Mpc123 = 14.07,
SDpcio3 =3.11,r=.69, IC1: p < .001, W(34) =3.72, Mjc1 = 12.81, SD11 = 1.98, r = .69). Additionally,
this comparison implied that adaptation of PC12 yielded a significantly better performance than PC1 (p <
.03, W(34) =2.19,r=.37), PC123 (p < .03, W(34) =2.46, r = .41), as well as IC1 (p < .01, W(34) = 2.90,
r = .48). However, we found non-significant difference between PC1 and PC123 (p =.74, W(34) = .33, r =
.06), PC1 and IC1 (p =.20, W(34) = 1.28, r = .21), as well as PC123 and IC1 (p=.17, W(34) =142, r =
.24). Figure 3| subplot C3, shows these results.

1.2.4 Criterion2.4: H(X|X') < H(X|Y)

Kruskal-Wallis indicated significant effect of choice of components (p < .001, H(4, 89) =25.08, r =
.53). Post hoc comparison suggested that all components were significantly effective in retaining the
correspondence between time series of frontal activity before and after application of SBF attenuation
algorithms in comparison with SBF (PC1: p < .001, W(34) =3.72, My (X|Y) =11.58, SDy (X |Y) = 1.53,
Mpci =10.30, SDpcy = 1.56, 1 = .69, PC12: p < .001, W(34) =3.72, Mpc12 =9.12, SDpc12 = 1.55, 1
=.69, PC123: p < .001, W(34) =3.72, Mpc123 = 9.90, SDpc123 = 1.55, r = .69, IC1: p < .001, W(34)
=3.72, M1 = 10.57, SDrc1 = 1.55, r = .69). Moreover, this comparison implied that PC12 resulted
in significantly higher correspondence between time series of frontal brain activity before and after SBF
attenuation than PC1 (p < .001, W(34) =3.72, r =.69), PC123 (p < .001, W(34) =4.24,r = .71), as well
as IC1 (p < .001, W(34) = 3.72, r = .69). This was followed by significantly better performance by PC1 in
contrast with PC123 (p < .001, W(34) =3.72,r = .69) and IC1 (p < .001, W(34) =3.72, r = .69). Lastly,
PC123 was significantly more effective than IC1 (p = p < .001, W(34) = 3.72, r = .69). Figure[3] subplot
C4, shows these results.
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1.2.5 Criterion2.5: H(X|X’') < H(X")

Pairwise Wilcoxon rank sum suggested that all components preserved information content of frontal

activity (PCI p< 001, W(34) = 372, MH(X|X’) = 1030, SDH(X|X’) = 156, MH(X') = 1817, SDH(X’)
= 748, r= 69, PC12: p< 001, W(34) = 372, MH(X\X’) = 912, SDH(X\X’) = 155, MH(X’) = 2768,
SDpr(xn =11.71,1r=.69 PC123: p < .001, W(34) = -3.72, My (x| x7) = 10.18, SD (x| x7) = 1.55, M (x1)
=20.58, SDy(xr) =7.24, 1= .88, ICl: p < .001, W(34) = 3.72, My (x| x/) = 10.57, SDy(x|x1) = 1.55
My (xny = 12.84, SDy(x1) =2.00, r = .69). Figure subplot C5, depicts these results.
Kruskal-Wallis test indicated a significant effect of choice of component on preservation of information
content of NIRS time series (i.e., H(X') — H(X|X’) > 0) (p < .01, H(3, 71) = 13.16, r = .43). Post hoc
comparison implied significantly higher preservation of information content of frontal brain activity with
respect to PC12 in comparison with PC1 (p < .001, W(34) =3.54, Mpc12 = 18.53, SDpc12 = 10.81, Mpcq
=7.87,SDpc1 =7.04), r=.59, PC123 (p < .001, W(34) =3.72, Mpc123 = 10.68, SDpci23 =6.45, 1=
.62), as well as IC1 (p < .001, W(34) =3.72, M;c1 =2.27, SD;cq = 1.20, , r = .62). Furthermore, PC1 was
significantly more effective than IC1 (p < .01, W(34) =3.03, r = .21). Lastly, we found PC123 significantly
better than IC1 (< .001, W(34) = 3.72, r = .23). However, this test implied that difference between PC1
and PC123 was non-significant (p = .07, W(34) = 1.85, r = .16). Figure 4 shows these results.

1.3 LMT

Wilcoxon rank sum test implied significant effect of SBF on NIRS time series of frontal brain activity of
participants while performing VFT working memory task (p < .001, W(25) =4.46, M = .58, SD = .19, r=
.70). In what follows, we examine the effectiveness of PCA- and ICA-based SBF attenuation algorithms on
reduction of observed impact of SBF on NIRS frontal brain activity as well as their utility in preservation
of information content of this activity in resulting NIRS time series through investigation of Criterion 2.1
through Criterion 2.5.

1.3.1 Criterion2.1: TE(Y — X') < TE(Y — X)

Kruskal-Wallis test implied significant effect of choice of components (p < .001, H(4, 129) =56.39, r
= .66). Moreover, post hoc comparison implied that all components significantly reduced SBF effect in
comparison with TE(Y — X) (PCl: p < .001, W(50) = 4.46, M = .16, SD= .15, r = .62, PC12: p < .001,
W(50) =4.43, M =.08, SD =.13,r= .61, PC123: p < .001, W(50) =4.46, M = .18, SD = .16, r = .62, IC1:
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Figure 4. Comparison of maximal preservation of information content of frontal brain activity (i.e.,
H(X') — H(X|X'") > 0, Criterion 2.5) after application of PCA- and ICA-based SBF attenuation
algorithms in Conversational Task Experiment (CTE). Asterisks mark the components with significant
difference (*: p < .05, **: p < .01, ***: p < .001).




Keshmiri et al. Supplementary Material

***‘

o kEkE
d

1 ok
wx__ (CD o
Kk

kksk

3k B ‘
* ) %*** bl

(€3)

LN % | sk KKk

5 ” ; -
20 Ok . » H(Y]X) ICL PClL PCI12 PCI23

o
oo

.

=
-~ =)

—
— T —

=
= o

Transfer Entropy
=
NN

kol

Conditional Entropy
o

S
o

TEb ICI PCl PCL2 PCI23 z
o A % .
B *kk *
Elo — (C4)
=}
() Elow o8 : N B d
= Kk T
60 ’ R ook z :
2 * 3k ok B
o H
% : AR
&40 H(X)Y) IC1  PCL PCI2 PCI23 £ ook
E ) ook * | ks
g Kk S
o 20 ko ok St L 3 e
: — - S R%
= - 5 ‘
0 k2 e * - -_ U5
Il PCI PCI2 PCIZ3 H(XIX) IC1 PCI PCI2 PCI23

Figure 5. LMT. C1: Criterion 2.1: TE(Y — X') < TE(Y — X), C2: Criterion 2.2: H(Y|X) <
H(Y'|X"), C3: Criterion 2.3: H(X|Y) < H(X'|Y), C4: Criterion 2.4: H(X|X') < H(X]|Y), C5:
Criterion 2.5: H(X|X') < H(X'). In these subplots, IC1, PC1, PC12, and PC123 refer to the measured
quantity by these components after their respective SBF attenuation algorithms. Asterisks mark the
components with significant difference (*: p < .05, **: p < .01, ***: p < .001).

p < .001, W(50) =4.43, M =.18, SD =.17, r = .61). Post hoc comparison indicated that PC12 significantly
performed better in attenuation of the effect of SBF than PC1 (p < .01, W(50) =2.73,r=.38), PC123 (p <
.01, W(50) =3.04, r = .42), and IC1 (p < .001, W(50) = 3.34, r = .46). On the other hand, we observed
non-significant differences between PC1 and PC123 (p = .36, W(50) = .93, r = .13), PC1 and IC1 (p =
47, W(50) =.72, r =.10), as well as PC123, and IC1 (p =.75, W(50) = .32, r =.04). FigureE], subplot C1,
illustrates these results.

1.3.2 Criterion2.2: H(Y|X) < H(Y | X")

Kruskal-Wallis implied a significant effect of choice of components (p < .01, H(4, 129) = 13.32,r =
.32). Post hoc comparison indicated a significant reduction of SBF-related information in frontal brain
activity of participants by PC1 (p < .001, W(50) = 4.46, My (y|x) = 2.31, SDp(y|x) = .50, Mpc1 = 2.69,
SDpc1= .48, 1r=.62), PC12 (p < .001, W(50) = 4.46, Mpc12 =2.71, SDpc12 = .50, r = .62), PC123 (p
< 001, W(SO) = 395, Mp0123 = 2.47, SDPClgg = 53, r= 55), and IC1 (p < 001, W(SO) = 4.46, MIC’l
=2.49, SDrc1 = .53, r = .62). Additionally, this comparison indicated that adaptation of PC1 resulted
in a significantly more reduced SBF-related information than PC123 (p < .001, W(50) = 4.23, r = .49)
as well as IC1 (p < .001, W(50) = 4.33, r = .49). Similarly, we found PC12 significantly more effective
than PC123 (p < .001, W(50) =4.10, r = .49) and IC1 (p < .001, W(50) = 4.36, r = .49). However, we
found non-significant differences between PC1 and PC12 (p = .49, W(50) =.70, r = .10) as well as IC1 and
PC123 was significant (p = .14, W(50) = 1.49, r = .21). Figure 5] subplot C2, shows these results.

1.3.3 Criterion2.3: H(X|Y) < H(X'|Y)

Kruskal-Wallis indicated a significant effect of choice of components in resulting NIRS data (p < .001,
H(4, 129) =47.41, r = .61). Post hoc comparison suggested that all components were significantly effective
in reducing the degree of correspondence between SBF and NIRS time series of frontal brain activity (PC1:
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p <.001, W(50) = 4.46, My (x|y) =4.22, SDy(x|y) =221, Mpc1 = 7.11, SDpc1 = 3.03, r = .62, PC12:
p < .001, W(50) =4.46, Mpc12 =8.17, SDpci2 = 3.01, r = .62, PC123: p < .001, W(50) = 4.46, M pc93
=6.57, SDpc123 = 2.96, r = .62). However, we observed that the effect of IC1 was non-significant (IC1:
p=.10, W(50) = 1.66, M;c1 =5.09, SD;c1 = 1.36, r = .23). In addition, this comparison indicated that
adaptation of PC12 yielded a significantly better performance than PC1 (p < .03, W(50) = 2.30, r = .32),
PC123 (p < .001, W(50) =3.42, r = .47), as well as IC1 (p < .001, W(50) = 4.46, r = .62). Moreover, PC1
was significantly more effective than PC123 (p < .05, W(50) = 1.97, r = .27) and IC1 (p < .001, W(50) =
3.95, r =.55). Additionally, PC123 was significantly different from IC1 (p < .001, W(50) = 2.58, r = .36).
Figure [5] subplot C3, plots these results.

1.3.4 Criterion2.4: H(X|X’) < H(X|Y)

Kruskal-Wallis indicated a significant effect of choice of components (p < .001, H(4, 129) = 38.04, r
= .54). Post hoc comparison suggested that all components were significantly effective in retaining the
correspondence between time series of frontal activity before and after application of SBF attenuation
(PCl p< 01, W(SO) = 309, MH(X\Y) = 422, SDH(X|Y) = 222, Mpcl = 288, SDPCI = 172, r= 43,
PC12: p < .001, W(50) = 4.46, Mpc12 = 1.62, SDpci2 = 1.88, r = .62, PC123: p < .03, W(50) = 3.30,
Mpciosz =3.52, SDpoios = 1.74, r = .46) However, we observed that the effect of IC1 was non-significant
(p=.13, W(50) =1.51, My, = 3.67, SD;o1 = 1.47, r = .21). Additionally, this comparison implied that
PC12 resulted in significantly higher correspondence between time series of frontal brain activity before
and after SBF attenuation than PC1 (p < .03, W(50) =2.98,r=.41), PC123 (p < .001, W(50) =3.80, r =
.53), as well as IC1 (p < .001, W(50) = 3.95, r = .55). Although PC1 performed significantly better than
PC123 (p < .001, W(50) = 4.40, r = .61), its difference with IC1 was non-significant (p = .10, W(50) =
1.66, r = .23). Lastly, difference between PC123 and IC1 was no-significant more effective than IC1 (p =
.89, W(50) = .14, r = .02). FigureE], subplot C4, shows these results.

1.3.5 Criterion 2.5: H(X|X') < H(X")

Pairwise Wilcoxon rank sum suggested that all components preserved information content of frontal

activity (PC1: p < .001 W(50) = 3.64, My (x|x7) = 2.88, SDy(x|x7) = 1.72, My (x) = 4.80, SDy(x/
=2.11, r = .50, PC12: p < .001, W(50) = 4.46, My (x|x1) = 1.62, SDy(x|x) = 1.88, My (x) = 11.55,
SDH(X’) = 1094, r= 62, PC123: pP< 001, W(SO) = 367, MH(X|X’) = 353, SDH(X|X’) = 174, MH(X’)
= 483, SDH(X’) = 91, r= 51, IC1: pP< 001, W(SO) = 446, MH(X|X’) = 367, SDH(X\X’) = 147, MH(X’)
=6.67, SDpy(x) = 1.40, 1 = .62). Figure|§], subplot C5, depicts these results.
Kruskal-Wallis test indicated a significant effect of choice of component on preservation of information
content of NIRS time series (i.e., H(X') — H(X|X’) > 0) (p < .01, H(3, 103) = 28.08, r = .27). Post
hoc paired comparison implied a significantly higher preservation of information content of frontal brain
activity with respect to PC12 in comparison with PC1 (p < .001, W(50) =4.38, Mpc1 = 1.91, SDpc1 =
246, Mpc12 =9.92, SDpc12 = 11.29,r = .61), PC123 (p < .001, W(50) =4.46, Mpc123 = 1.32, SDpci23
=1.77,r=.61), as well as IC1 (p < .001, W(50) = 4.46, M;c1 = 2.30, SD;c1 = .51, r =.62). IC1 was
significantly more effective than and PC1 (p < .03, W(50) = 2.50, r = .35) and PC123 (p < .01, W(50) =
3.80, r = .53). Last, we found that PC1 was significantly more effective than PC123 (p < .03, W(50) =
2.45, r = .34). Figure [0 shows these results.
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Figure 6. Comparison of maximal preservation of information content of frontal brain activity (i.e.,
H(X') — H(X|X') > 0, Criterion 2.5) after application of PCA- and ICA-based SBF attenuation
algorithms in Verbal Fluency Task (VFT). Asterisks mark the components with significant difference (*: p
< .05, *¥*: p < .01, ***: p < .001).
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